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. $n$- $\mathbb{Z}^{n}$ , n-
$\mathbb{R}^{n}$ . $M\subset \mathbb{Z}^{n}$ $\mathrm{c}\mathrm{o}M\subset \mathbb{R}^{n}$
$M=\mathrm{c}\mathrm{o}M\cap \mathbb{Z}^{n}$ (1)
, $M$ (discretely convex) . $M\subset \mathrm{c}\mathrm{o}M\cap \mathbb{Z}^{n}$
(1) $\mathrm{c}\mathrm{o}M\cap \mathbb{Z}^{n}\subset M$ . ,
. , $X\subset \mathbb{Z}^{n}$ $\Gamma:Xarrowarrow X$ ,
$x\in X$ $x\in \mathrm{c}\mathrm{o}\Gamma$ (x) x\not\in r(x)( ) ,
. $z$ $\mathrm{c}\mathrm{o}\Gamma(x)$ $z\in\Gamma(x)$ , $\mathrm{c}\mathrm{o}\Gamma(x)\cap \mathbb{Z}^{n}\subset\Gamma(x)$
$\Gamma$ , . , $\Gamma$
.
$y\in \mathbb{R}^{n}$ $N(y)=\{z\in \mathbb{Z}^{n} : ||z-y||_{\infty}<1\}$ , $M\subset \mathbb{Z}^{n}$
$y\in$ co $M\Rightarrow y\in \mathrm{c}\mathrm{o}(M\cap N(y))$ $(\forall y\in \mathbb{R}^{n})$ $(2)$
, $M$ (integrally convex [3]) . $y$ $\mathrm{c}\mathrm{o}\mathrm{A}f$
$N$ (\emptyset $y$ 1 , $y$ $M$
. , . ,
$\Gamma(x)$ ,
$\Gamma$ $X$ . [4] ,
. , $X$ $\mathbb{R}^{n}$
[4] .
, $X\subset \mathbb{Z}^{n}$ , $\Gamma:Xarrowarrow X$ . $x\in X$
$x$
$\mathrm{c}\mathrm{o}\Gamma(x)$ $\pi(x)$ ,
$\sigma$i $(x)=\mathrm{s}\mathrm{i}\mathrm{g}\mathrm{n}(\pi_{i}(x)-x_{i})\in\{+1,0, - 1\}$ , $i=1,$ $\ldots$ , $n$ (3)
. n- $\sigma(x)=$ ( $\sigma_{1}(x),$ $\ldots,$ $\sigma_{n}($x)) , $x$ $\Gamma(x)$ .
$z,$ $z’\in \mathbb{Z}^{n}$
$\mathbb{Z}^{n}$ $\simeq$
$z\simeq z’\}||$z-z’ $||_{\infty}\leq 1$ (4)
. $z\simeq z’$ $z$ $z’$ (contiguous) .1 $\Gamma:Xarrowarrow X$
(direction preserving) , $x\simeq x$’ $x,$ $x’\in X$
$\sigma_{i}(x)>0\Rightarrow\sigma_{i}(x’)\geq 0$ $(i=1, \ldots, n)$ (5)
1 , $\mathbb{Z}^{2}$ $(0, 0)$ $(1, 1)$ “ ” $.\backslash$ .
. $\{(0,0), (1,1)\}$ $(0, 0)\mapsto(1,1),$ $(1,1)\mapsto(\mathrm{O}, 0)$ $1_{\mathit{1}}\backslash$ .
$(0, 0)$ $(1, 1)$ .
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. , 3 n-
$\sigma(x)$ , “ ” “ ”
. , $\simeq$ $\sigma_{i}(x)<0\Rightarrow\sigma_{i}(x’)\leq 0$
$(i=1, \ldots,n)$ .
1([4]). $X\subset \mathbb{Z}^{n}$ . $\Gamma:Xarrowarrow X$
, $\Gamma$ .
[4] ,
. $X\subset \mathbb{Z}^{n}$ , $\inf X\leq z\leq\sup X$ $z\in \mathbb{Z}^{n}$ $X$ ,
(discrete rectangle) .
2([2]). $X\subset \mathbb{Z}^{n}$ . $\Gamma:Xarrowarrow X$
, $\Gamma$ .
. , . $X$
, $\Gamma$ , 1 .
, , $X$ $\Gamma(x)$
, $x\in X$ $\Gamma(x)$ $\sigma(x)$ ,
$\sigma_{\dot{f}}(x)=\{$




$(i=1, \ldots, n)$ ,
. ,
. $\Gamma:Xarrowarrow X$ , $x\simeq x’$ $x,$ $x’\in X$ $\Gamma(x)\cap\Gamma(x’)\neq\emptyset$
, (overlapping) .
3([2]). $X\subset \mathbb{Z}^{n}$ , $\Gamma:Xarrowarrow X$
, $\Gamma$ .
. $x,$ $x’\in X$ $\inf\Gamma_{i}(x)\leq\sup\Gamma_{i}$ (x’)
$\inf\Gamma_{i}(x’)\leq\sup\Gamma_{i}$ (x) $i$ . $i$ $\inf\Gamma_{i}(x)\leq$
$\sup\Gamma_{i}$ (x’) , $\sigma_{i}(x)>0$ , $x_{i}< \inf\Gamma_{i}$ (x) . $x:< \inf \mathrm{r}_{:}(x)$
1 $x_{i}$’ $x_{i}’\leq$ inf $\Gamma_{i}(x)\leq\sup\Gamma_{i}$ (x’) $\sup\Gamma_{i}(x’)\neq x_{i}’$ ,
, $\sigma_{i}(x’)\geq 0$ .










(4) $\mathbb{Z}^{n}$ $\simeq$ , n-
$\mathbb{Q}^{n}$ , , $\nu$ , $n$ $1/\nu$
$\mathbb{Q}_{+}^{n(\nu)}$ ( $q,$ $f\in \mathbb{Q}_{+}^{n(\nu)}$
$q\simeq q’\Leftrightarrow||q-\phi||_{\infty}\leq 1/\nu$). , $X$ ,
$Y$ , $f:Xarrow Y$ $x\simeq x’\Rightarrow f(x)\simeq f$ (x’) , $f$
$f$ (contiguous mapping) .
, [2] .









1.01 / , 1/100
.
(ii) , $\mathrm{A}\backslash$ .
(c) $q$ , $z$ (q) , $z(q)>0$ 1 , $z(q)<0$
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1 , $f$ (q)
. . , $f$
. $q,$ $z$ (q), $f$ (q) . ,
signz(q) ($\mathrm{s}\mathrm{i}\mathrm{g}\mathrm{n}z_{i}(q)$ $n$- ) , ,
$1/\nu$ ((c) 1/4) , $\delta(q)=(1/\nu)$ sign $z$ (q)
. $f(q)=q+\delta(q)$ , $\mathrm{s}\mathrm{i}\mathrm{g}_{11}(f_{i}(q)-q_{i})=\mathrm{s}\mathrm{i}\mathrm{g}\mathrm{n}$ $z_{i}$ (q),
$\mathrm{h}$
$z$ $f$ ( : $z$
). , $q$
, $f$ $q^{*}$ $f$
$z(q^{*})=0$ .





$\mathbb{Z}_{+}^{n}$ , $P=\mathbb{Z}_{+}^{n}-\{0\}$ (
0 ). , $z:Parrow \mathbb{Z}^{n}$ ,
$z:Parrow \mathbb{Z}^{n-1}\cross \mathbb{Q}$ .2 $P$ $z$ , $p\in P$
$tp\in P(t>0)$ $z(tp)=z$ (p) . , $z(p^{*})=0$
p*( ), , $z(p^{*})\leq 0$ $p^{*}\cdot z(p^{*})=0$
p*( ) . $z_{i}(p^{*})<0$ $p_{i}^{*}=0$
.
: $z$ (0 ) $Q=\mathbb{Q}_{+}^{n}-\{0\}$
. $q\in Q$ $tq\in P$ $t>0$ ,
$z(q)=z$ (tq) . $Q$ $z$ .
$z$ ,
. , $n$ $p_{n}=\nu$ $p\in P$ . $Q$
$Q^{n-1(\nu)}\cross\{1\}=\mathbb{Q}_{+}^{n-1(\nu)}\cross$ {1} $z$ . ,
$1=$ $(1, \ldots, 1)$ $\nu$ $p\in P$ $(p\cdot 1=\nu)$ . $Q$
$\Delta^{n-1(\nu)}=\{q\in \mathbb{Q}_{+}^{n(\nu)} : \sum_{i=1}^{n}q_{i}=1\}$ $z$ . $Q^{n-1(\nu)}$
$\Delta^{n-1(\nu)}$
$\simeq$ $n-1$ , $\nu$
. (2) $N$ (y) , $y\in \mathbb{R}^{n}$
$1/\nu$ $\mathbb{Q}^{n(\nu)}$ $(N(y)=\{q\in \mathbb{Q}^{n(\nu)} : ||q-y||_{\infty}<1/\nu\})$
, $Q^{n-1(\nu)}$ $R$ , $\Delta^{n-1(\nu)}$
.3
2 $\backslash \sigma$) – .
3 $\Delta^{n-1(\nu)}$ $\mathrm{M}$ , $\mathrm{M}$ $\Rightarrow \mathrm{M}\#$ \Rightarrow
145
$j$
$Q^{n-1(\nu)}$ , $Q^{n-1(\nu)}$ ,
$\overline{q}$ , $\tilde{q}$ 0 $1/\nu$ . [2]
. (i) , $Q^{n-1(\nu)}$
, $n$ $1/\nu$ ,
. , $\nu=1$ , $z:Parrow \mathbb{Z}^{n}$
. , , $z_{n}$ $Q^{1(\nu)}$ ,
$n$ , $z(q)=0(\forall q= (\tilde{q}, 1))$
. .
, $i<n$ $z_{i}(q")=0$ $z_{i}(q^{*})\leq 0$
$q^{*}\in Q(q_{n}^{*}=1)$ , $n$ $z_{n}(q^{*})=0$ .
, $z_{n}(q^{*})<0$ .
$\Delta^{n-1(\nu)}$ ,
. $z:Parrow \mathbb{Z}^{n}$ . ,
. $q\in\Delta^{n-1(\nu)}$ , $q\cdot z(q)=0$ $z$ (q)
. $q\cdot z(q)\leq 0(\forall q\in\Delta^{n-1(\nu)})$
. $p\in P$ .
, $\Delta^{n-1(\nu)}$ .
. -. $\Delta^{n-1(\nu)}$ $z$ “$q_{i}=1/\nu\Rightarrow z_{i}(q)\geq 0(\forall’i)$ ”
. $\Delta^{n-1(\nu)}$ ( $\Delta^{n-1(\nu)}$ )
$C$ . $C$ $q$ $t(q)>0$ $\delta_{i}(q)=t$(q)qi $z_{i}$ (q),
$f(q)=q+\delta(q)$ , $C$ $\mathrm{c}\mathrm{o}C$ $f$ . $z(q)$
$f$ .
, [4] , $f$ $q^{*}\in C$ .
$z(q^{*})=0$ . , , $q\cdot z(q)\leq 0$
$\delta(q)$ : $f$ (q) $\mathrm{c}\mathrm{o}C$ ( )
. , $f$ $C$ $\mathrm{c}\mathrm{o}C$ .
$f$ $\mathrm{c}\mathrm{o}C$ , ,
. , , $\delta(q)$
$n$ , $n-1$ $C$ $\Delta^{n-1(\nu)}$
. .
“ ”
, “$q_{\dot{f}}=0\Rightarrow z_{i}(q)>0$ (\forall i)’’, “$q_{i}=0\Rightarrow z_{\dot{\mathrm{t}}}(q)\geq 0$ (\forall i)’’
. ( ) ,
. , $z(q^{*})=0$ . $\Delta^{n-1(\nu)}$ ,
$Q^{n-1(\nu)}$ , $\delta(q)$ “




, $Q^{n-1(\nu)}$ , $f:Q^{n-1(\iota/)}arrow Q^{n-1(\nu)}$
$i<n$
$f_{i}(q_{1}, \ldots, q_{n-1})=\{$
$q_{i}-1/\nu$ $z_{i}(q_{1}, \ldots, q_{n-1},1)<0$ $q_{i}>0$ ,




$z_{i}(q^{*})\leq 0$ , $z_{i}(q^{*})<0$ $q_{i}^{*}=0$ , $q_{n}^{*}=1$ , $z_{n}(q^{*})=0$
. $z$ $f$ .
$z(q^{*})=0$ $z(q^{*})\leq 0$ ,
, , [2]
.
[2] , $z$ :Zn+-l $\cross$ Z \rightarrow Zn-l $\cross$ Q
1 , $z(tp)=z(p)$ (\forall p, $tp\in \mathbb{Z}_{+}^{n-1}\cross \mathbb{Z}_{++},$ $t$ >0),
2 : $p\cdot z(p)=0(\forall p\in \mathbb{Z}_{+}^{n-1}\mathrm{x}\mathbb{Z}_{++})$ ,
3 ,
. $n$ 2 . 1
$\tilde{z}:\mathbb{Q}_{+}^{n-1}arrow \mathbb{Z}^{n-1}$
$\tilde{z}$i(q1, .. . , $q_{n-1}$ ) $=z_{i}(p_{1}, \ldots,p_{n-1},p_{n}),$ $q_{i}=p_{i}/p_{n},$ $\prime i<n$ (8)
. $\tilde{z}$
4 , (a) $\tilde{q}\in \mathbb{Q}_{+}^{n-1}$ $i\neq j$ $\tilde{q}_{j}<\overline{q}_{j}’\Rightarrow\overline{z}_{i}(\tilde{q})\leq[searrow](\tilde{q}\backslash \tilde{q}_{j}’)$
,4 (b) $\tilde{q}\in \mathbb{Q}_{+}^{n-1}-\{0\}$ $t\geq 1$ $\tilde{z}(t\tilde{q})\leq 0$,
5 , $\tilde{q}\in \mathbb{Q}_{+}^{n-1}$ $\epsilon>0$ $\delta>0$
$||\tilde{q}’-\tilde{q}||_{\infty}\leq\delta\Rightarrow||\tilde{z}(\tilde{q}’)-\tilde{z}(\tilde{q})||_{\infty}\leq\epsilon$
. 1, 3, 5 $\nu$ $\tilde{z}$ $Q^{n-1(\nu)}$.
([2] Lemma 3.1), $\tilde{z}$ (7)
( $\prod\overline{\mathfrak{o}}$ Lemma 3.2). 4 $Q^{n-1(\nu)}$
$R$ , $f$ $f(R)\subset R$ (
Lemma 3.3).5 .
4 $\tilde{q}\backslash \tilde{q}_{j}’$ $\tilde{q}$ $\tilde{q}_{j}’$ .
5 $R$ , : $4(\mathrm{b})$ $t\geq 1$
$\tilde{z}(t/\nu, \ldots, t/\nu)\leq 0$ , $\hat{q}$ . $4(\mathrm{a})$ $q\in Q^{n-1(\nu)}$ $q\leq\hat{q}$
$\tilde{z}\dot{.}(q\backslash \hat{q}.\cdot)\leq\overline{z}_{\dot{|}}(\hat{q})\leq 0$, $R=$ [$0$ , q^]( ) $f(R)\subset R$ .
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5. 1 5 ( ) .
. 2 $f$ $\tilde{q}^{*}$ $R$ . 2 $z_{n}$ (q’, $1$ ) $=0$ .
$p^{*}=(\nu\tilde{q}^{*}, \nu)$ ( $\nu=p_{n}^{*}$ ) .
[2] . , $z_{n}$ $\mathbb{Q}$ ,
$p_{n}=\nu$ $p\in P(\tilde{q}\in Q^{n-1(\nu)})$ , $z_{n}$ (p)
$Q^{1(\nu)}$ ( $z_{n}$ (p) $1/\nu$ ). , $z_{n}$ $Q^{1(\nu)}$




, $z:\mathbb{Z}_{+}^{n-1}\cross\{\nu\}arrow \mathbb{Z}^{n-1}\cross Q^{1(\nu)}$ ,
.
(B)
. $N=$ $\{$ 1, .. . , $n\}$ , $S^{h}\subset \mathbb{Z}^{m_{h}}$ $h$
, $P^{h}$ : $\prod_{h=1}^{n}S^{h}arrow \mathbb{Z}$ $h$ , ($N,$ {Sh} $h\in N,$ {Ph} $h\in N$)
$n$ . $s= \prod_{h=1}^{n}S$h .
, $S^{h}$ mh( ) , $S$ $m= \sum_{h=1}^{n}7n_{h}$ . $\varphi^{h}(x)=\{xh’$ $\in$
$S^{h}$ : $P^{h}(x\backslash x^{h\prime})\geq P^{h}(x\backslash x^{h’\prime})\forall x^{l\nu\prime}\in Sh\}$ $\varphi^{h}$ : $Sarrowarrow S^{h}$ $h$
. $\varphi=$ ($\varphi^{1},$ $\ldots,$ $\varphi$n): $Sarrowarrow S$ $x^{*}\in\varphi(x^{*})$ $x^{*}\in S$ $n$
.
, $n$ $M^{h}(h=1, \ldots, n)$ ) $M^{h}$
, $M= \prod_{h=1}^{n}M$h . , ,
, $M^{h}$ , $M$
. $M$ $M$ ,
$M$ $M^{h}$ $\Gamma^{h}$ : $Marrowarrow M^{h}$
. $x^{h}\in M^{h},$ $x$ =(x1, . . . , $x^{h}$ ) $\in M$ . $\Gamma^{h}(x)\subset M^{h}$ , $x$
$x^{h}\in M^{h}$ $\mathrm{c}\mathrm{o}\Gamma^{h}$ (x) $\pi^{h}$ (x) ,
$\sigma_{i}^{h}(x)=\mathrm{s}\mathrm{i}\mathrm{g}\mathrm{n}(\pi_{i}^{h}(x)-x_{i}^{h})$ . $x\simeq x’$ $x,x’\in M$
$\sigma_{i}^{h}(x)>0$ $\Rightarrow\sigma_{i}^{h}$(x$’$ ) $\geq 0$ $(i=1, \ldots, m_{h})$ (9)
, $\Gamma^{h}$ . , $h=1,$ $\ldots,$ $n$ $\Gamma^{h}$
, $\Gamma=$ ( $\Gamma^{1},$ $\ldots,$ $\Gamma$n): $Marrowarrow M$
([2] Lemma 3.5).
[2] , $\mathrm{V}^{\mathrm{a}}$ (
). $h$ 9
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, $\varphi^{h}$ , $n$
. , $S$ , $\varphi:Sarrowarrow S$
, 1 $\varphi$ $x^{*}$ ,
.
“ ” , $P^{h}$
. ,
. $M$ $M^{h}$ ,
, . ,
$\varphi^{h}$ : $Sarrowarrow S^{h}$ , $x^{h}\in S^{h},$ $x=$ ($x^{-h},$ $x$h), $x^{-h}$ $h$
, $\varphi^{h}$ (x) $x^{-h}^{\backslash ^{\backslash }}.’\#$ } , $x^{h}$ . , $x^{-h}$
$x^{-h\prime}$ 1 $y^{h}\simeq y^{h}’$ , $y^{h}\neq y^{h}’$ ,
, $x=$ ($x^{-h},y$h’) $x’=$ ($x^{-h\prime},$ $y$h) , $y^{h}$ $y^{h\prime}$
$y^{h\prime}$ $y^{h}$ $y^{h}$ $y^{h}$’ ,
.
[2] , [2] $S^{h}$ ,
$x\in S$ $P^{h}$ $S^{h}$ { $x^{M}\in S^{h}$ : $P^{h}(x\backslash x^{h}’)\geq P^{h}(x\backslash x^{h\prime\prime})\forall x^{\mathrm{W}}’\in$
$S^{h}\}^{6}$ “ ” ,





(ii) $P^{h}$ $S^{h}$ ,
(iii) $x^{-h}\simeq x^{-h\prime}$ . $P^{h}(x^{-h},x^{h})>P^{h}$ ($x^{-h},x$h’) $x^{h\prime\prime}$ ,
$P^{h}(x^{-h}, x’’)\geq P^{h}$ ($x^{-h},$ $x$h) $P^{h}(x^{-l\nu},x^{h\prime\prime})\geq P^{h}$ ($x^{-h\prime},$ $x$h’) .
(iii) . $x^{-h}\simeq x^{-\mathrm{W}}$ , $x^{h}$ $x^{h}$’
. $x^{h}$ $P^{h}(x^{-h}, x^{h})>P^{h}$ ( $x^{-h},$ $x$h’) $x^{hl}$ $x^{-h}$
. $P^{h}(x^{-h},x^{h\prime\prime})\geq P^{h}$ ( $x^{-h},$ $x$h) $x^{1\nu}$’
. $x^{h’\prime}$ $x^{-h}$ .
, $x^{-h\prime}\simeq x^{-h}$ $P^{h}(x^{-h\prime}, x^{h\prime\prime})<P^{h}$( $x^{-h\prime},$ $x$h’) $x^{-h}$
$x^{h’;}$ , , $x^{u}$ $x^{-\mathrm{W}}$ , $x^{-M}$
$x^{-h}$ $x^{h\prime}$ .
. (i) $S$ . (ii) $h$
$\varphi^{h}$ , n- $\varphi$ . $x\simeq x’$
6 [2] , .
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$x,$ $x’\in S$ $\varphi^{h}(x)\cap\varphi^{h}(x’)\neq\emptyset$ , 4 $x^{*}\in\varphi(x^{*})$ $x^{*}$ o)
. $x\simeq x’,$ $y^{h}\in\varphi^{h}$ (x), $y^{h}’\in\varphi^{h}$ (x’) . $P^{h}(x^{-h}, y^{h})\leq P^{h}$ ( $x^{-h},$ $y$h’)
$y^{h\prime}\in\varphi^{h}$ (x) $\varphi(x)\cap\varphi(x’)\neq\emptyset$ . $P^{h}(x^{-h}, y^{h})>P^{h}$ ( $x^{-h},$ $y$h’) .
















$(^{h}$ : $Parrow \mathbb{Z}^{n}$ ,
.8 , $\zeta=\sum_{h}\zeta$h
. , $\Delta^{n-1(\nu)}$ , $\zeta$
. $\zeta$ $($





. , $\zeta^{h}$ , $\zeta$ .
$7\sim\vee a)\text{ }$ [2] $g)\mathrm{s}7x$ - $\text{ }$ .
8\mbox{\boldmath $\zeta$}\sim U $p\cdot z\leq 0$ ($\forall z\in\zeta^{h}$ (p)) . $\zeta^{h}$ $p\cdot z’\leq 0\Lambda p’\cdot z\leq 0\Rightarrow z\in\zeta^{h}$(p’)
($\forall z\in\zeta^{h}$ (p), $z’\in\zeta^{h}($p’), $p,p’\in P$) $p’=tp$ , r7\sim $p’\cdot z’\leq 0$ , $p\cdot z’\leq 0$
($\forall z’\in\zeta^{h}$ (p’)), $p\cdot z\leq 0$ $\mathrm{p}’\cdot z\leq 0\ell\forall z\in\zeta^{h}$ (p) $)$ . 1% $z\in\zeta^{h}(p’)$ ($\forall z\in\zeta^{h}($p)) ;
$\zeta^{h}(p)\subset\zeta^{h}(p’)$ . $\zeta^{h}(p’)\subset\zeta^{h}$(p) $\zeta^{h}(tp)=\zeta^{h}\langle$p)( $\mathrm{f}$ ).




$\zeta(q)$ . $\zeta^{h}$ (q)
$\zeta(q)$ . $\zeta^{h}$ (q) .




, $P$ $\Delta^{n-1(\nu)}$ .
,
,
, $\zeta(q)$ . , $\zeta(q)$ $z(q)\in\zeta(q)$
$z$ (q) $\sigma(q)$ ,
$\delta(q)$
$\Delta^{n-1(\nu)}$ ( ) $f$
, $f$ $q^{*}$ $z(q^{*})=0$ .10 $q$
$\zeta(q)$ . .
market equilibrium lemma
, (iii) ( $a\leq b$ $a_{i}\leq b_{i}$
$a=b$ ) , .
7. $q,$ $q’\in\Delta^{n-1(\nu)}$ . (: $\Delta^{n-1(\nu)}arrowarrow \mathbb{Z}^{n}$ , (i)
$q\cdot z\leq 0(\forall z\in\zeta(q)),$ (ii) $q_{i}=0\Rightarrow z_{i}>0$ (\forall i, $z\in\zeta(q)$ ) , (iii) $q$
$z(q)\leq 0$ $z(q)\in\zeta(q)$ , $\sigma_{i}(q)=\mathrm{s}\mathrm{i}\mathrm{g}\mathrm{n}$ $z_{i}$ (q) $q\simeq q’$
$\sigma_{i}(q)>0\Rightarrow\sigma_{i}(q’)\geq 0$ $z:\Delta^{n-1(\nu)}arrow \mathbb{Z}^{n}$ , $z(q’)=0$
$q^{*}\in\Delta^{n-1(\nu)}$ .
. (iii) $z(q)\leq 0$ $z$ (q) , $z(q)=0$ $\backslash$ , $i$
$z_{i}(q)>0$ $z$ (q) . (i) $q$ $z\in\zeta(q)$ $z\geq 0$
, $z=0$ , $j$ $z_{j}<0$
. $\mathrm{O}\in\zeta(q)$ $q$ . $q$
$q$ $\sigma_{i}(q)>0$ $i$ $\sigma_{j}(q)<0$ $j$ $\sigma(q)\neq 0$ ,
$\sigma$ . $i$ $n^{+},$ $j$ $n^{-}$ , $k=1,$ $\ldots,n$
$\delta_{k}(q)=\{$
$+1/(\nu n^{+})$ $\sigma_{k}(q)>0$ ,
$-1/(\nu n^{-})$ $\sigma_{k}(q)<0$ ,
0
(10)
10 $7\mathrm{r}(x)\in \mathrm{c}\mathrm{o}\Gamma(x)$ ,
$\mathrm{c}\mathrm{o}\Gamma(x)$ . [2]
, $\Gamma(x)$ . [1] [2]
.
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, $|\delta_{k}(q)|\leq 1/\nu,$ $\sum$ k $\delta_{k}(q)=0$ , (ii)
$f:\Delta^{n-1(\nu)}arrow \mathrm{c}\mathrm{o}\Delta^{n-1(\nu)}$
$f(q)=q+\delta(q)$ . $\Delta^{n-1(\nu)}$ $f$ [4]
$f$ $q\in\Delta^{n-1(\nu)}$ , $f(q)=q$ $\sigma(q)=0$
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